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MOJECltiiV JJi'IiLUUtUHLUCkikM HOB BS/P 155 Dt 
D« tar Apt ion 

fttttftw* for tin ££O0t£4tlo<n Of ethyma polyaifttti 

vha ptumt invention nlatei to a yrocofr* Sor th* 
9 preparation of polY«thylaiift and otbyl«3»-t-ol«ri» ooaoly*» 
am t o± variouir oojx*tfnL(t£ weight ranfl** vit*» tha aid of 
rt»talloo»a*/aXuniiiaxcLn» oatalynta • 

* jwcw for tbft »&*parataan ol pclyatbyHno with tho 
aid pi MtdUfftrana/alnainoxad* catalysts in toltiar* as 
10 *a*p«T>dJtog agent hn» aixeady been deweslbtd let • 
ISP 69,931), Th» *f*l*c\U*r mights aohl«v»d tew the 
poiy*»*a ralatlvaly lCrf, no 4ata la glvan on th* 
■orphQlagy of tha polyrwr*. 

fnrthwnoiv, a aoiipaxablo procoBft uftiag a nlgh-boiaing 
IS fcyteoaorbon ay auflpondinp agent bau Dam <U*ol°t*d (of, 
BP 170,039). tiowovar, tbo oataJ.yat activltUa *r» mod**- 
at*, iind tha bulk ctftaiitlttft aahltivad for the palynir ars 

VurbhMXMDv*, ptooaditta hav* J»*»n dowribod Cor tbo 
20 £«*p«K*l2i.o& of poly e Lhylonft mnd atbjlen«-l-ol«ffln oopolj- 
jgmhto. with xha Aid of naYt&llooara/ttltti&Laoxana eatalyiti by 
polymxlaation in tha o*a ahava (of. HP 20tf,*$4 f 2ft£ r 443 
vtd 294,942). H»ra too, cmlar nodarataly high molecular 
weight f of th» polygoexa end In aoot oammM Only poov 
2 a actlTlttO of tho catalyst* are aohleviid. 

Xt la oomon to all the ebovenAntiooed ^twvMti th*tj ea 
the nttttallodefie, anbvldged blaoyolopaatadlixiylilxaDnliui 
complexes aj;* «*nploy«ci la vhieh the oyoloxjontadienyl 
jcadioali arc aub&tltnted ox unjubatltuted, and th» natal- 
3P looane in elthex aanaoyod aa iuoJh 1a the polyro«ri**tlon 
CX hae been llafcad to an Inert support by appropriate 
pxftlisdnary reaotion ttapt. 
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It hoi aow taun fouOd that the propoorctioa Of polytitAy- 
ltM And «tfaylwi»*l-Ol*t&n eopoljFuwea ttf aw&poaaion or 
gaa-Bha*e y»roo«-.#j wibh tfto aid ofi aataUocHno/oluaift- 
ojuiun oatalyfta whoio ant&lloccni oua^nont ia a bridged 
5 blaayclDpafrtadlenyl ooqplox offe** lapoxtanb adVAntoopo. 

Tho invention thua rol«ta* to a prooota *or th* propaxa- 
ticn •thylono po3ym«r» by poljw»xiB4tioA ©£ othylane 
or oopoOyMriBatioa ofi »uhyl»M with l-ol«firta haviftff 3 
to 30 oartan atoms art a ttt*$Qi?at%ra of from -€0 to aco'c 
10 ana a ptiMftUr* ot feen 0.5 to 200 bac in ■©lUtlon, in 
ouoponeluii or in tfcio ijm pfcaao, in th» proaoftc* of * 
oatolyet oompri»inq a matalloceoe aa tha *rrmfi±tioti-not;al 
component and an aluainoxiww of tha fomula II 

15 for fchw llnoar typ< aod/or of th» formula III 




for thi oyoLlxi typo, vJw»* in r.faa toxrpolaa II aad I1I# 
a» ii a C,-C 4 -alJcyl gxxnifi o* phenyl or banzyl, tndaiim 
Ultfigav <von 3 to AO/ *nlah OOlk&KtflM arnvryln* out 
30 polyrtar&aatlOD In thi prtjaaftic* of a oartnlyat whoa* 
tronnl-tioo-aatal OOiaponant la a compound, of tfe» forwttXa 
I 

N 

In vHtch 

2% * l ifc tit pip <tw Bj ■irconlum, liafulunt/ voftadiua, nLobiww 
or tantalum, 

II 1 and R 1 ara Mratlcal ox dlfflwaat and axa a htydcogon 
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Atcro, a haOogan atou, a c^C^^Jcyl grou^, a c^-Cx,- 

Edk*nyl grow » Cr«*raxYi<afcYl 
flaroufr, l C^-Co-aAfcylAiffyX croup or a C-Cwaicylalkwwl 

and »* «xa JjloutlMl or difflarant ud wo ■ now* 
soalMr or polynuelo&r hjdroaarban ridlciAl «hleh p 
with thtt oMtcal «tDm tf, la obl. b» form a NuwftvieH 
ata?uct.ur* ff 



10 Vr In 



a* f 6 

-BR", -AlH 1 , -C*-, -8n-i -0-, "10, -CO,, 

15 -CO, «?n v OK "P(OjR° r vfeava h», ft* and ft* ar* identi- 

cal or dlf XarimV and wra a hydxDBan. a-tara, a halcyon 
«tcn, a C^-C^-alky! group, a d-Cur £luorc^*lkyJ group, 
a Ci-Cu-fluMOuyl group, a C|-C tl ^airyl group* a Ci- 
C ft |-aXkoKy groupi a C^-C U "«Xkanyl ffroap, » C^-C u - 
20 arylaXKyl groop, a C|-C|«-*ryLalk»iiyL group ox a C|- 

C 4l -flXKfl«yl group, de a* and R 7 or R 1 and R* f In •aofa 
oea* With tha atom poTYnaattag thaw, lora a rJta?, 
tf la aliicoft, gazaanivjn or tin, and 
P i» tb* nomfcur 3-r 2# 3i 4 or 3» 

15 Vhe ftaxalyat to ba UMd for titm proa* ft a according to* tho 
ifttwrtioa ooinprlBao em aJLuffiittOAamt *nd a raetallooewa of 
X\m tomaxXn 1 
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-BR** -TUB 0 , -fttt-r -0- # **0* "Bp., 

-CD, -PR* ox -P(0)nS Whft*« R c f flild R" a*© Weixti- 
omX Qc d±£f mnt <uid irfi? * bydrog** mtoa, a haloqon 
awn, pr*S«»bly ohl*xi?W, a C 4 -C itf -i »)»f«r*bly C»« 
5 C^lkyl g*oup* In particular a iwtYiyl a Cf 

C lt -fXaoro«lkyl group , prof fir ably a t* 9 group , * C,- 
Zurtlvemtryl y*™pi pr.f.r**iy a pwrtft«l»oi»pi»rvi 
group, 4 C^-Cic-i p«»*<atsatoly C n -C fc -a*yl group, • Cr 
Ci»«# pxvfMrably C k -Cv-fllfe»ty gsoupr In p« titular 4 
10 ttbttovy 9»up r a C*-Cu-r pSttaMfcly C a -G«-alk»nyl 

0*mjp* a Cr^«-# f»***aNLY C^-Cir*^*^ 1 group, 
ft <V-C„-, prof«r*to3Ly C t -C u -nryIalk»Ayl tfroup ot A C>- 
C 4l «, pr»f«robly Cy-C^ftlXylATyl gwupi or R* Afid R' 
or R* and R* in eaofc na«« r torge^h©x wJ.tto th» 
15 Atom ccUTWCting tb-wv, form n ring, 

X* L« aUiPon. QMraianlun ox tin, pK*fttt*bIy niliaon or 

ftvrn&oium< and 
p i» *ha nmtbar 1 { ^ 4 or 3. 



P*e*i*ulfcrly p<r»£ft£**d f**t*Uoa*W wee? 

xoo-diphooy l»llylbi« ( A-i™f«nyl J «iatt!$fti«M diahlovidt, 
l-niluoyalobtttylhi* ( 1 p -lrutanyl ) airocaium d Lohl ettid** 
rac~diiMttiylttllylfai» {1- (3-ti«thyli»d«nyl) ) cLfCoftittfe 
diohlorid*, 

' 2% **a-i ,1,3,3 -tatrM«»thyldi»il ABthylMiftblc ( 1 ' -lndanyl ) eAr- 
OOttiWI <UahJtarid», 

diiwtkyltilylbM 3--trln»thyl«ilyl)oyolop<>tJtftiAl«*ny3 k )- 
sixact&iiut dlohlorlde, and 

di#fc*ny l»#thylM«< B-f lueroay l)oyolop&ftCAd±V»yl^KK»nA\i» 
30 dlonlcizidd* 

The ftbova-dfttfcribed wtBllocroes qua b« t^parod by Tlte 
g*n*xal saaoblon ■ciheite balswi 
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30 



in tto fomul* I, it 1 ia a Mtal »«i«ct«d frtwi th* fliwup 
<ron&ri«lno tifeArtttt« t airoonluni, hatntom, vnwdiw, 
nijibiw and tantalum, preferably lireoniw. 

and *»* id>ntJ.a*fc or diffaxant and axm a hytlttOgan 
Atom, o C^c*-, c^alhyi «*°«** * 

vx»f nobly ^-C.-nlkoxy OfOujp, * <V*Cn-, J>*ofOX»bty Cr**- 
axyl proa?, d ffftltrabls cv-C^aiyioiU' flrouP/ ■ 

C*-Cw-# profoimhly C^CValkanyl aronp, a C,-C ir , *i*£*r- 
obly C>-C u -acylalkyl yroup, a C 7 -C„-, *rafiar»bly C^C^ 
alkyl^iryl group, a c*-<3<*-« *rartor**>ly <V*C x rarylal)c*njfl 
group OJ? * Kalogan a ten, pxafambly stilctfirtcn 

n s «i\d «rn identical or dif£*x*xit andi aro a poftoiiuoJ^ar 
or polynucloet hydwowbo* mdioni idiich, -bogotfear wi*h 
tfea cantata! atoa a 1 , la able to iorn a eanftr&cb atrwtwo. 

osd R* aro tftfstfarably oyclopontadlonyl, lndaiiyX# t«tra- 
hydxoindaay* it ooi*»0 poealWe £or tho 

bitalc atruotucoa to carry additional ■ubatitumta. 

R* la a wdbd- or poiyaartbaxod brX4ff» Which llxfta tto 
xadldAla a 1 and R 1 and la 
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foot th* lln»iur tyfe Md/er »* th» formula xxi 
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far that eye 3 la typm. in thMi ComulM, B N ii a Ct-C** 
ftlkyl fro up, pr*£*r*bly iw»thyl p *tbyl or lwobutyl, butyl 
or a&opontyl, or plraiyl or benny I » v*t*yl is partioaiaxiY 
5 pmfarxad* n iA an infcag** from 2 to BO/ preferably 5 to 
40. Hov*v*r, tba utaat rtmerfcuxa of thu aluftlftoxaaa is 

•Jflia alun&noXBxw a»n prapnvwl In variouH way*. 

On* £0*tf.bLLlt;y i» tna oartrful Addition of vttar tc a 
10 dllirt* jolutlce of a trlolkylalxvitnw by iirtietiducliig the 
ftOlrMTO of t,h» tvlajkylaliad^uui\, p?»f axahly tvlmthyl- 
AlaftlAufll* And tbo Mtor In ajioh ©aaa 4xi iwal} portion* 
into an initially Introduced la*o.« aftount of a& inort 
aoXvwt and b«t*maa «aob portJon awltlng tibm and of thm 
13 evolution of (r*** 

la anotbc&c process * fiiuiLy pondered ooppex »uJL*ata 
pantahydtrata La »2uxrl»d in toloont, and, in a glatfc 
£lAifc under An Inert At About -20 a C, Aotiiclant 
hrialkyl aluminum !■ bddad to that about 1 nolo crE 
30 CuMV$*|0 ta available fffvr ovueh 4 HX •torn. Aft*r alow 
fardrolytlii with alifeinatlOA of alaana, tha rttutlon 
aUirtur* iff 3jO£t 6fc 2dM fe*i*pOTt*tM*a £o* 34 to 40 ban*** 

aooli.ag pevfcibly balng aaadad to AnAdto that the tao^era- 
tusa do«j not, raoMd SO*C. Ofeo alomlnoNOZMi diaiolvad In 
ZA the toluene is lubviquautly flltacad. aft trnm tba noppir 
•wlfafca, and thai lolutlon la evaporated in vacuo* It i» 
aaaumd that tofca Xov^noloRulDT-wDlght alwftint>x»n*a 
ooadana* ^ tH»*e pKapitvatioTi p£ece«eefl to fram Mghex 
olXgonw* \f£tb elifeinatlOA of ttibLVylaluttifutfi. 

30 luxUioraore, aJ.unJLne*an»» en obtained i£ trlAlkyleivjmi- 
nun, pratarabJiy tvijiwrtbyl4aii74ivufTVf diiaclvad In an luit 
aliphatic or ■xomatia aolTvAt, j>a»fejfably boptam or 



Received from < 2819981398 > at 7/26/02 4:54:01 PM [Eastern Daylight Time] k rtfn * s0 « to <xif 



JUL-26-02 94:09 PM DOROTHY WILLIAMS 2819981398 P. 17 

Page I of 1 



- 9 % 

tolnooo, 1* roftobcd At a t*uip»r*ture of from -2ft to 160*C 
with nlumlmwi aitlti, prof <#r Ably aJwtf.rw* auWata, con- 
joining wur oi oxyot cilia at ion. In thJa o**«, tha 
voluwa r*tii© bitqaen th» Bolvant and tha ttl)iylalo«lAU« 
ft aw! Is Ul to 90i I - IrtOfWttbXy All - imd th« reaction 
tiiaa, wtiioh anxi b» »gnitur»d froft *ho aiiititPfttion of thm 
alfcnno, ii 1 to 200 hours - ptofuably l<f ^ 44 bouts i 

Of thv aluoinan salts containing wt^v Q* qxyatmlli lo- 
tion, tfeosu 'ax* particularly ucad whlob bap* ■ Tiigh 
ID canfcint of vntor ot crysfcalliution. AluALtuun BUltat* 
hyite*T* # In oirticuUr tfcs catapoundB Ai,{ao 4 ) 3 . igh„o and 
AiatfiO^lj. 18H*0 hdvlne tho particularly Mgh vn&ir a* 
aryot&Uitatlon content ut Ifi and ID nolo* of Htf>/nolo »£ 
*l*(SO*), Btrptctlvaiy, Ig particrulorly pzvrorraa. 

IS A forth** variant tor tho preparation of alwtttnoiKttM la 
to diaaolvs trlalkylAltutifttttk! prafirataly triauithylnlutjtl- 
xiu*, in tbo eunponding agw\fc inirislXy introtU\no4 i&lo 
tho palyiioriaatxon xudotOr arid than to roaofc the Aluminum 
compound Wok, 

20 Bod Ida p th* sbovs-outltaad! psoooHoa tor th* pxapazahloji 
of alumino»anss # thoro are others vhloh oan ba u*ad« 

Irt»apaatlvo of too iaiuwx at preparation, all aXwnln- 
oupo solutions hove in comon a varying oontanfc of 
onrtaoted txial^laJbamlnun, whiofc is In fraa *oso or in 
23 the* form of an ftdduct* Mim nwtwt hw an nfffsot, as yat 
not oxpltlnod accurately, on Uio oactalytlo e.«9cU?enees. 
*bloh expanding; on tha Mt*lloc<m» CMtpound 

anployod. 

It i* poMihls to pro- activate the tootallooono otcinv an 
19 alurnt norano. of tha f annul* n and/or lit baforo using ths 
poly*ioxi nation reaction this oonsidara^ly increases th* 
polyaitrliAtioo Activity ud improves ths ft£*in JftftfphO- 
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tbo preactsivafclon of. tJl* trana.ltion-*tetal oo»pound 1ft 
aaxrlod oat lit •olutioa. Zt is proflerrQd »«r« to diaaolv* 
tba m«tA3i),oc»D» in ft lalucLas of thw alundiioxartf) io *n 
inaxu hygrooarbon.. ffuitabla inari: ny&cocarbonft n*o 
5 aliphatic ox aromatic hydrocarbon* . Talus no 1» preferably 
uaao\ 

ino concentration of thft «iumt,no*inft In th« toiutian .t» 
in U» rang* from about II by weight to th* trtwcation 
limit, prafarably fron iS to 20* by wtiftht, in uoh wwe 

10 raXitiva to th» total solution, *he awtallocrtttO CM b* 
OBployod in t\* a*m* ooficowtratioft, bat it la pxafoxnbly 
onployad in an amount of ftcon 10"* - 1 no>« pir vain of 
*lwiltioj»n». fete pra-aativation tl» itf 5 ninutOD to 60 
h»oxa« preferably a to 60 iriiAtftaa* pva-aob tvmfclon it 

15 rfarriod. out at o t«n|>*ratujea of from -?ti"C to lOIl'C, 
prafaxably 0 to 70*C. 

JL significantly longar praacfcivation i» paasibla, but 
norxMlly Uai naithsr An acitivltyincrtaaina, nor aotivtty- 
ro4uolftf oft act < but oay ba anblrsly appropriat* for 
30 »boa»gtt pi»rpoaaa» 

Vh» pBiynitriiatiofl is carried oot in o Know© wannar in 
solution | in ■uaponBion or in the yaa pha*B/ oontirMoaaXy 
ox batehiftiaa, itt one> or ttore stops # at a tanparatura of 
Cttt* -GO to I00*C, prvforably -30 to 120*C, in particular 
29 50 to 9»*C< 

*tao crorali praaiura in tka palyflAflffftlon ftyrton is 0,9 
bo 200 PAr< W>o polymavi*«tion is preferably atixxiad out 
ia tbo industrially particularly intorootlng prasiiw™ 
rang* of from s to 6D bar. <Eht iftbtaiiooano compound iff 

?(| u»#d ha** in a ooaoontwtUn, reaativo to tha transition 
invtAl, of from 10~ 3 to 10'*, preferably 10"* to %0' 7 »ola 
of transition natal par oW o* aolvnnt ox pa if d*i* of 
rtiaotor voluna. Vha aiuttlnavano iv xaad In ft concentra- 
tion o£ from 1«T A to ID" 1 nolo, pwferably 10** to 10"* aolo 

as par d«* of solvent or pot dm 1 of reactor velu»&< in 
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principle, howavoK* higher aoncfcotrationa axa olao 
posoiblo, 

li tho ool^mariflafclo* if carried out At ■ ouaponaion or 

aolution palymoritatiotti «. ioIvoaU vhloh Is liMvt tovarda 
0 IJtogtar catalyat* la u»od, mi aliphatic ur *ieu»atia 

bydxoaaifeon* Aliphatic hydrocarbons aro preferred, irocfe 
4-8 j fo# Oxflflpio, butena, pontono, hwcarw, hoptaitfi, 
laooatusio, cyclofcaxan*, ™thy loyal oh imm- or patrolotan 
ox hydxoganotod dMoaol o,U fractions. 

1 0 oooido* hnmopoly»«rt ■etion o £ vtbylofia , tho aat atyot 
ayatama aeoordlny to tha iiwantion ar* w^.l'yy^ to* 
copolyawrlwilan of oihylono with * l-ololio toviag 3 to 
20 carbon atOma, Ejcoxvlaa of vuch 1-olelina aro prapylana * 
l-Jianni, 4-mathy 1 - 1 -pentane and l-octano» 

1JS Ebo nolooular walgjht of tba oolywai? can bo y*gn*LAt*tfl J_a 
a known Monitor , protoraMy oalng hydrogon. 

*fco polfsofcriaatiott aan b*.va *oy doalcod duration, since 
tho oataAyot ayotom to bo uaod ocaoxding to tho invention 
only oxhibit* a alight ti*\a-3ap<iwteAt docro*** ia poly- 
30 merle at ion activity. 

Depending oo tho atruoturo of tho cc«pl«nt, tho use ol theao 
ooaploaoo sjivojj, with high aotivitioa, polyothylone and 
othylouo-l-olofln Gopolynuara having a narrow wlfunilar- 
walght: distribution ipolydjjpoxaity) in a broad rolaouiax- 

*» woighti £*ngo, in partluoiaf pvodocti having- high nolaoular 
woighta Which aro auitabia for prcooaotag by lujootioit 
Molding tod «*t**a.lon and in particular fcovo higfc atratjih- 
lag oopaoity of tho pallia* »alt, and porjdto tha produo- 
tion of vary varlad grain awxphologloa of thm product, 

96 auoh ao high **d lour talk dauUtias, aatramoly amaXH and 
axtromly largo »*tn grain diattotors ood vaxtouo grain 
ahapiMU Tho varloty of fcraia uoxphologioa whlah oan bo 
oohiovad op*n« »p nriona possibilities for U»» u«* of 
oooh polyothylono powdara in aintoriAg 
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7hn fSJWRplflfl hft^fw *xo LAL.*rtf*d to Ulurtrnto tho inven- 
tion. 

?ho abJwrovlationa hava the following maanir^fi i 
79 - vlacooity fuiaft»r la om'/g. 

S H, ■ walytit cwrDCii Ktolncralczr might lo g/mol* 

Hl/j^ - nalftmlAv might ai*t*ibuti«n dntoxBiood by o*l 

oorftoabioo ohronwtography (CPC)* 
4ie ■ noon grain dlimtor In p*, 

vh» pxM»ur* dfttn in too <i*»ft&la» »*■ in b*r of voboe- 
10 fttnoftpbario pr«suur». 

tbo danaLtloo oj tho oopoiYwa-ra bavo bHn dotax»lnad In 
ftooortanoo with DIN 53479, mttod A, 

All tho opur&tioaa balw wurt carried wit ufider ft $tfotoc- 
tlvm gai uolng aboolvt* »ol vent©. 

15 Umsple li 



Prox*ratiCfft oi! dlaetfefflBll^lola t l*»lrafcnyl > 
80 cup (0.20 aol) of * 2.3 aola* aoltrtlon of o-butyl- 
litoiun in hkxini wora addod wifcb lea cooling to ft eolo- 
tioa of 40 g <0*» nt>lj of iodeno (toohniaal pruta, *u9U) 

ao vHioh haa ban* tiitftrftd through aluainwn o#16e* The bitch 
WftJB otirwrt for a fqrthar 19 nlirgtei At coon tamper at ur«, 
tad tho ortftg* solution w*b tddtd vi* a hollow notdlo 
ova* tho tfduzfM of 2 JlOttrJ to * lolUfcioA o£ 13.0 0 
(0.L0 ml) of diTMrthyldlahliircmll *n* (59t) w 3D cV off 

35 diothyl athox. Tho oxaoga woprraiOH *b« stirred ovar- 
nigfct and Muhtd by ataVieg throo lift** with 1 00 -ISO aft 1 
Of INI tor < Vbft y allow organic phaam «hlb dTifld tntioii ovor 
oodiua ouliftto ooH evaporated In the reaction evaporator* 
oximgo oil vblofc no&ttiiiod ma fcftyt at 40*C for 4 to 

30 5 Yksuxj in u oil-^rnnto vHnuun and fraad from mooso 
i&di&a, during wtiLoh ft rthita ©roolpitate dopoalted. 
Addition Of 40 ora* of PfttbAnoK and eTyitiaUsitloa at 
-35*C «<vft « total of 20*. 4 g (7X1) of the oonyoond 



Received from < 2819981398 > at 7/26/02 4:54:01 PM [Eastern Daylight Time], 



e Afin 1 ? afl H rfl oJf fi.ft4.IM 



JUL-26-02 04 : 1 1 PM DOR 



O^H 



Y WILLIAMS 



23 1 9981398 



P - 2 1 



Page 1 of I 



.13. M17JD8 

dlfIU^tbylKilyXbl6(l-liKtoAyl) *« a wMte to baigu pOMAur 
(2 diaftUirooraoro) . B.p. ?9-91*C. 

cxanpla &• 

. fxopu«tlan of cac-diB«i:hyXsilylhiB[l-itMte»yl)>iroGTiAun 
& dl chlorite fmotallooono A) 

13*5 Oft* { 3d • 7 tjuDl) at a a. 5 nolar aaxaxia aolutioti ot 
tootylliihiuio vbxv iddad ilovly «t soon tmpopBtivr* to * 
■olutlun of S<6 g (19.4 xmo] ; of dipe thylailyloia [1- 
lttdfcoyl) in 40 of Wi 1 tour altor oonplatlon of the 
M Addition, tl* daap rod aolufclou xm» nddad dropvfl«« ©vox 
tha couth ot 4-5 howri to a auopamlon of 7*3 g 
tl9»4 wiol] oC BrCl^JTHP 1& 40 em* Of TOP* Mt« fchu 
aijjrtaaro hud bna «tlrxod for 3 buura/ tte oxong* prvolpl- 
trut vat filtered otr with auction via a glaaa frit and 

19 raoryobolliivd ixon CH^Cl^p to glva 1,0 « (11%) of tha 
nwtallotioni A in tin for* of ararjo,* cryrtalt, vfcioh 
gradually daconpoae from 300 "C* 

Coxxoot *lcu*rkk*iy AiuilyiM.. ite 71 busk eptctm oxMbl- 
t*d - ue, "a iwm aoaotieuan 7,04-7,80 (in, a, 

20 iron. H), f,9ft (dd, 3, J-Ind fl), 6.00 {d, 2, a-Iiw* V), 
1.12 {I, 6, SICK*). 

awmpiA 3 a 

Preparation of xoo-dlplraayloliyihlt ( X -lAdaayi ) ^ir^nlw 
dJLdfa3arld» {aotaUoooao tt) 

>5 A aolotle* of 20 g (49.fi TOttl) Of |C|H i ) 1 Bi(Zivd) ai praoArad 
izm (CrfU^fliclj and indaoyllithiun analogously to Bx&nplo 
1/ In 30» o»* of dlathyl vthor r mo ted at 0*c mto 
40 M* (100 MBOl) of but^lllthlun <2.S ialu? In hexana) . 
Altar tha nixtuco tiod baaxi stirred at too* tanpoxntura 

SI> for 2 hoaxa, tfce aolvoot wan »trippid off, a»J tha 
r™i<fc« «aa Btlt/M with 1D0 cm 1 of tauno and filtratd 
off. vha duitnio aalt waa driod in an oil-pimp vacuo* 
and add*d to « luapMnlon of 11,3 g (48.3 mool> of teCl 4 
J.ti 130 can 1 ' of ch^ci, *t -7e*C. Sba olxtura waa atlrrod 
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arvarnlc/h't and al\oirod to worn to xoosn t«mp«xfirtu*o.. TJiC 
rod aolutixm vaa ocrfioefttrotod, and th* pxaolpitatw vhiah 
dcpoaltad vat fiXtaxact oil via i» rrit. Eatraotion v.lth 
tolufti)* g*v» 2, C Sf (V%j ot wtalliaoana £ at aft orange 
9 powder • Corroot, ta#vnwnijvxy abalyeofl » 'tl AKR tpsctrw 
tCKl>)t 4.8-B.a {ja, IB, axtan. U), 7.03 {dd, 3/ /l-JCTld »), 
6»MI (d, 2, a-lnd B) • 

Baaapla 4) 

Vr eparaulOD of r a<^diw©fchyJl n UyJJbla ( 1 *<3wn«rtiiyi lmtenyi ) )- 

L0 ftXroociima oU<ihld*t4a (ttrtallooaao Ok 

& aolutlon of 4. 89 a (IS.* wnol) ot (CH a ) J1 BI(Mi>Uad) lf 
p?apwftd JoiiiD^oqily to ttsnpl* 1 frcsn (CKgJ^lCl* and 3- 
AAU)yliAd64TllUhlvlk v va* reacted with 13.5 W 
(30.5 mol) of butylXUhiun and ? (IS. 2 iw*6l> Of 

Xi ZttftUiftmr jmaioaouaiy %o sxanpia 2. Af ter tfc» v&imt had 
boa* »*£ippad off* th» roelftaa *»* ext.v*gtad %r*th tolu» 
■n*« TOa paraoipitata whiflh dA^niitad from toluon* on 
aoaeonlsrablon and cooling racvyitaUiiad feaoi CUC1 3 , # 
to o*va 8 DO a? 1 10% > of ftotallooena C in tho font frf 

20 oTa&q*-r*d oxyitala. Correct aliiairjttfcnxy aftalytfatf. ^ NMJL 
lp*otira (CpC3. 9 )t 7.Q-7.5 (b, B, aroaw h), S.?i <e, 2, 
««XxtdH), 3,30 (a, 6, 2nd CH>), 1,07 (a, 4, slcUa). 

sjurnplo Bf 

PrapantJLaa of dluttulailylkU { 1- ( *-tri*»fchyl»Ilyl > - 
25 oyelcpmtaillaxyAjBlraoiituA dinhlarlda (awtallocana X) 

A eoltaUoo ot 3. 9 g (U.7 9nol) of (C^isHiKCKahftlCpjftp 
ptrap*xad irtin. Li,[ (C?^ i 8i(Cp) fl ) and (C>U)iBLcl v waj roaotod 
analogously to Abouiplw 3 With 3.4 era* (3 J. 4 mol) of butyl- 
lithium and 4,4 9 snol) ot JrCl».*fltfi Aftwr tT* 

30 aolv*nt had l»an afcrippad off, tha rosldnft vaa extracted 
With diirthyl vthar . T"ha voa idua mmjjilna axtax tho 
diethyl athwt had boan attlppdd off wa4 rootyataUisod 
trail CHC1 M to five C.fl 9 (44 ft) of tha canpltti aa baLoa 
oryatalk. corwctt Atoawrfcary oiutlyvofl, NMB apaot^tui 
JS {CDCl^t 6.95 (dd, 2, CpSJ^ 6^2 (t, CpH), 5.86 <*, J, 



I 
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CjnK), 0.73 (a, G, Bl(CB>)t)j 0.2* (ft, 9 r 61tCP 4 ),). *hA ttXA 
•poctrtwi wboirod, that Mttallooanfc V waft in ti* £o*« Ofi An 
loottav oixton (431 of tha xao-iaosfler* $n of the mo*o- 
locmQX) , 

ft Junopl* 6 1 

Propsrrctiw of lnopr.vpyl( l-5jidBnyl)Cy0lop©ntad,ionylair- 
uoolufe <IKmloiM4c (inotaXLocflM P) 

19 cm a (47.3 rtjnol) of batyllithium ^.ft aolar in hn*AA6) 
wax* addod at roCM tonporatura to ft aolotJoo of 6*0 g 
10 (4? mol) ot ladraa ($1»> i» loo 0m 4 o* diethyl rthar. 
After 1 tour, tfaftn *olMtloa waa oddad to a aolntion of 
fi#&-dli»sthylfulvft&e In 100 am 1 of diethyl other at -79*C. 
Aftm too fixture bad boon, atirrtd At ream tonparatuzo 
foe 10 hottmi the oranga ■oXirblnn was dUufcad with 400 craP 
I? of Olathyl Othax, and ICO oi wtar woro oddod. Ih* 
yoXXow orauiic ph&M mi than mstod twice witn vatar, 
driad ex** najflo* and avanoxotad. T&a brovm oil ronalnlng 
waa oHromtcgnphod OH 4 DO g of alllaa ?*1 60, Using 
tea*** + IS of mttaffluB Qfalorido, « total of 7.» 9 (68*) 
2Q of tha ooopoaatf lfr0propyl< Wlnd*nyi)cyclopai\tBdi«nyl mra 
alotad m d yallov oil (1 iaoaoffa). SO at? (70 wol) of 
butyllithiuw (2,5 TWlUS ia haaana) vtl'V ttddod at 0*C CO 
m aolution Df 7.1 g {M ofi thia compound in 100 anv 1 

oi diethyl other, Aftftr tho mixture had bean atlrcad at 
23 rocffi tamparatura for 3 hour*, th* yallow orooipitata wau 
filtaroU off via. ■ Qiaos frit oad vamfeod with h<iXiuw7di- 
atbyl attar Aft** th* pcaolpltafca had £mmi drlad 

in an oil -pump vacuum tho palo yellow potid*? waa addad at 
-*8*C to ik anapontlDn of 7.5 9 C>3 tf«V=4) of fcrcl* in 
30 100 cm? of ftfUtfcyXa&ft chloxida, ttia mixta** vfci alowly 
waiooad to coon tttftporatnra , a birr ad at roan tomparnturo 
for 30 jnlfruto* and filtivrvd Tin a gl&ts £rit, **d th» 
■olid waa minod vavecal tfuaa with nothylono ohlorido. 
Tha yollow flltxarto too oonoantDatcd until acyotalliiA- 
15 ticn ooourfa<» At -3S*C# a total of 2*4 0 U 9 *l 02 the 
conplan a?oo-UCH 3 ) M C(Iod)Cp]»rCl J or^Otalliaod in thn foxai 
of yoUen^oraogo ovy^talii. Corzoot aUmtikavy azialyeOJ}> 
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IS 
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Jltti I?**™* (CMlftH ©,*0-7.7» (» f 4, fcrwa. nj , 
(ddi 1, l~XAd~K), t,92 (at, 2, Cp-H), 6.12 (d, 1, »-Xncl-A), 
5.B2, 3.70 (3xq, 5*1, Cp-W), 2.30) X.SS (9 H fl, 

a x 3, 
lxnA*rie 7 1 

Frojw ration o± dipha nylM thplana [ 9 - flramny 1 ] cya lopcirtA- 
fUmylvlroanLom d.VatiloxldA (wiatAlloceno Q) 
13 » 3 om 1 (30«7 raol) of * 2»9 aolAr hexAno aolutlon of 
n -feu eyllith lull xtiro •lowly added net rone, temperature to 
a volution of 5. ID Q (30.7 nitol) of fluoronc in SO ran* of 
*k*. Aftar 40 JttlwjtftA, t,07 ft. (i0,7 iftflol) Of di*h»nyliul- 
vmo wom Added to thO Ox'd*tf« solution, and the wiirtu*e 
w&fi itixrad enrexniglit. 60 en 3 at water ueva added to tHft 
dark tld aolutinn, wh»raupo& Ihft eodution beuone yvllcwj. 
wd the toltifcion was entreated using afchar. Ifca ether 
phee*, dried over JCffSO^, me oancentTAted f>nd left; L'P 
exyeteJLliee at -35"C, to give 5*1 $ {42%) of 1,1-cyclo- 
puntadlaayl ( 9- f 1 uoranyl ) dlphanylzrwt'hAiie a* a beige t 
poudax*. 

2*C 9 (ft.o mmol) of the dc«|*om^ WOK* dleeolvod in 90 om 9 
of THJTi and 6*4 am* (10 nenol) of a 1.5 noler voltttlon Of 
kutyilithlm in hexane vtxe added At 0*C. After the al»- 
twt had betb stirred At roan temperature lor W ftlntrtt*, 
tha eolvent was stripped ott, and the rod roeiduii ma 
dried in *a cU-purop vacuum and weaned *evarai tines vith 
TbtMMk Afttr the raidufl had baen driid In An QU*yUJUP 
vecutia, the xed powder vaa added at -76 *C to a 8uap0Jt*i«m 
of l.ig q (3.0 iwiol) P f >rCX t - batch va» eiovly vaxned 
AAd artlrriid fay a flirt ho* a heure at roam temperature, 
T(W pink eutpowUou waa filtered via a U frit. Tha 
reticle vaa maHed with 30 OA* Of CH a Cl* p dried in an oU- 
puup VAOUuw, and extffAdtdd with iao on' of toXrae* &bri?~ 
piftfr o££ of the frulrvnt and dvylns in an oil -pump vkudi 
«AVe 0.55 9 of the aixoonloxi coihplra (matalilocnnft 6) la 
the fug* OH a piAk eryabal powder.. 
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Vhm or«n9Q-Tw4 f lltxuts ci? tho ration bRtab vi» vw- 
po»t«Ki timf loft to asyitalUxtt at -33 *C, A fu*th«r 
0.34 q thfi coaplo* cxyateXUsea front CH^Cl^ 7otai 
ylold 1,0 g (J6«). cozzMt «ifmwMry anolioes^ Tte 

CDC**)* 6,90-8,2* (a, 16, rlu-n, ph-n>, 6.40 (a, a, *h-a), 

6.37 (%> 1, Cp-H) p 5.80 (t, 3, Cp-H) . 
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tt» ttOtAUOOftfl&l! C, D, S, ft Hi I, &/ K* tf# 0 *W* R of 

tt» atjifttlurXplilopaflllAiM Its example 5 v»o ropl*e«a *«• 
by appropriate otbor 4U*lcgftn compounds Whicb #x» ■ham 
4n fabl* 1. 3a Lb* 0a*» ot ootiplftxan flubiaiuitftd on th# 
S^raibamd ring fnatftlloaiaw 31 and D) , an ludtna oor- 
1& *etpon4in?ly «vNit;Ctuted on *fc» 5-p»mb«red ring wtx* 
onployad (Analopmply to Bxrayla in th» cam a± thm 
hnfnf ibb cterfttlM nfttftllooono R # Bcd 4 in Bxiirpla 2 vmm 
vwplA$m<X by 
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BJt&XUftlo 19 i 

PrapatfAtlo* Ol pKooyl«©tl^flrtO t\y • I 9-*lty*raiiyl.) oyelo- 
pratudijaoylhiifnioji dlohloxld* (irtttnoeofto *) 
sfc» luatAllooawia ft wi prepared analogously to BxAAplo T« 
5 DOAMvar, tha diphanylfulvcti* And «rC'X« in Kxtraplo 7 tfO*J 
replaced by jAoriylirittlihylfalrojio and nfcl 4 . 

sxawpl© 30* 

10 da? ot b p«tx»lAtfi »U»r [boiliao range 10O-130 a Cj 
introduced 9t 30 a C Into a dry IS da" rOAeto* which bAA 

10 bean f Lashed i|J.th nitrogen > Tha anm apaaa of tha raactar 
itut than tluwhttd fee* trua ititro* an by lojoociog 3 bar of 
•tbylaiia aad rslaaiing thm athylama< and xvp*At£&9 this 
opaxALloB 4 tins*. 1 bar of hydrogen vaa thAit lnjactad, 
and 30 of a tolueno solution of wtthylalwlnoMmai 

U (10.5% by might o* narthyi AlumiftO*aiW> r ttoleoulAic weight 
750 fl/mol according to oryoacopio datAralnation) . Tito 
roAOtor OOtttauta war* baa tad to 60 "C otax tho Dourae at 
1$ aiiurta* with atlf ring . The overall prAfiauw w«u then 
lucrajaaad to *J biu by introducing athylaftit with fltirrina 

30 Ab 2 BO rpft, J* ^nb nam clan. 3.1 xig or *at&lte*r* h wara 

dlaaolvad in 30 on* of a boluAAO volution of whhyial«CMin« 
ox&ne (Cdfcoan>ta;»ticin and quality aa nlwvij *&d pt6- 
aotiv&tad by be Log l*ft to ataad for J* uimrtaa. She 
aolutlon ma tfcfe* Introduced into tho reactor* Thai 

25 polyjttOTlBAtlOD oyatOH wna*d 'to a -t*7nparatrir» o£ W*Q 
awd th»n leapt at thia tonpoxAtaro fo* 1 hour by Aatana of 
AA&tflblA cooling. Tha ovaxaII ortaauro ma kept at 7 bar 
during thla tiia by coxxBupondiny supply of ethylon*. 
180 ft of polyothylana war* obtained » 

30 The £ol lowing VAlUAft HA fa dot«rmiziad on tbo prDdUOtl 

m - 152 a*f/g, bulk aemltyi 120 g/dw* 
kaAiaplM 31*42 1 

Thft pxocaduro was in each caso analoooua to ExAflplft 20, 
but thA sollOtflZig parAAAtera wore 7*07ladi 
« - wtallOBAfta typo 



